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AUTHORS: Shteynberg, G.V. (Engineer) and Bagotskiy V.S. (Cand, 
Chem’..Sci, wee ———_————410-7-10/30 
TITLE: Some special features of the operation of the positive 
electrode in a chromic-acid cell’. (Nekotorye osobennosti 
raboty polozhitel'nogo elektroda elementa s khromovoy 
kislotoy). ar 
PERIODICAL: "Vestnik Elektropromyshlennosti" (Journal of the 
Electrical tndustry, Vol.26, No.7, 1957, pp.34-38 (USSR). 


ABSTRACT:. Galvanic cells based on the electro-chemical system 
C/H,Cr.075 H,80,/2n are still used because of their 


comparatively high power, their ability to work at low 
temperatures and the possibility they afford of compact 
construction. During the discharge of a chromic acid cell 
some phenomena are observed, the nature of which are not 
yet clear. For instance, under some conditions 6f dis- 
charge the cell voltage drops in jumps of 0.2 ~ 0.3 volts 
after which the element contimwes to operate at normal 
capacity. Under other conditions of discharge the cell 
voltage suddenly falls almost to zero despite the presence 
of a considerable reserve of unused active substances, 
Card Both these phenomena are associated with step-wise change 
in the potential of the carbon electrode. The effect of 
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al features of the operation of the positive 
electrode in @ chromic-acid cell. (Cont. ) 110-7-10/30 


step-wise change in the potential of the carbon electrode 
by 0.1-0°.3 volts in the negative direction has been called 
the “partial passivation" of the carbon, and the effect 

of step-wise reduction of potential by one yolt or more 

is called "total passivation" of the carbon. It is well 
known that cathodic polarisation of metals in chromic 
acid occurring at some definite current density causes a 
sharp potential jump in the negative direction after which 
separation of hydrogen commences. A similar potential 
jump has also been observed on the carbon electrode’. This 
effect which is apparently analogous with "total passiva~ 
sion" of the carbon is usually explained as being due to 
the formation on the cathode of a screening diaphragm of 
trivalent compounds. 


Carbon materials may differ widely in physical-chemical 
properties and it was therefore of interest to find out 
whether partial passivation is a general property of 
carbon electrodes or is associated with special features 
of some particular types of carbon. The investigations 
were made on 9 types of carbon of different physical— 

2/5 chemical properties, see Table 1. The investigations were 


Some speci 


xe 
<a 
ren 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010020-4" 


"APPROVE 0103010020-4 


rapes 


Some special features of the operation of the positive 
electrode in a cbromic-acid cell’. (Cont.) 110-7-10/30 


made by taking polarisation curves, and a mumber of 
physical-—chemical properties of the carbon were also de- 
termined. 


Fig.1 shows curves of the relationship between the poten- 
tial (measured against a normal hydrogen-electrode) and 
the current density, and Fig.2 shows curves of the poten- 
tial as a function of time for different types of carbon, 
It is seen that for att. types of carbon, at current 
densities of 180-200 mA/cm* there is a sharp jump of poten~ 
tial of 1 to 1.2 V in the negative direction eorex passi- 
vation). Separation of hydrogen commences after the jump. 
At lower current densities of 5-60 mA/cme three of the nine 
types of carbon investigated displayed step-wise potential 
displacement of 0.1-0.3 V (partial passivation). The same 
three types of carbon display step-wise potential reduct- 
ion during polarisation at a constant current density of 


5-40 mA/om?, 

Fig.3 shows polarisation curves taken on a rotating carbon 
Card electrode at different speeds of rotation, As the speed 
3/5 is increased from 0 to 1200 rpm the current density at which 
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total passivation commences increases threefold. 


In order to study the influence of the solution composi- 
tion, potential/time curves were determined with constant 
current density on the cathode in solutions with different 
concentrations of chromic and Sulphuric acids, trivalent 
chromium and salt, Fig.4 shows curves taken on solutions 
with different concentrations of chromic acid with con- 
stant total solution acidity’, 

mental data that was obtained i 

effect of total passivation of 

concentration changes in the l 

the electrode, 


The effect of partial passivation is not associated with 
changes in concentration near the electrode. Partial 
passivation is a general property not only of carbon 
electrodes, but of inert metal electrodes in general 
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AUTHORS : Shteynberg, G. V., Bagotskiy, V.S., 20-3-41/59 
—_———— ns 
TITLE: _ Certain Features in the Cathodic Reduction of Chromic Acid on a 


Carbon Electrode (Nekotoryye osobennosti katodnogo vostanovleniya 
khromovoy kisloty na ugol'nom elektrode) 


PERIODICAL: (assay. Akademii nauk SSSR, 1957, Vol. 115, Nr 3, pp 568-571, 
USSR 


ABSTRACT: In the case of cathodic polarization of a carbon - or any other in- 
ert electrode - in a solution of chromic acid a sudden check of the 
reaction gf reduction of the chromic acid anion Cro0q—— +14 Rt + 
+ 6e —> sortt + 7H20 is often observed. This check is accompanied 
by a instantaneous shift of the potential to the negative,which is 
followed by a reaction of hydrogen separation (a complete inacti- 
vation of the electrode). Apart from this phenomenon, in some in- 
stances a small shift of s few tenths of a Volt have been observed 
in the case of densities, where the potential of hydrogen separa- 
tion has not been reached. The complete inactivation of inert elec- 
trodes in solutions of chromic acid was the object of investiga- 
tions of several authors. In the paper under consideration the in- 
fluence of a series of factors (composition of the solution, of 
stirring and of the treatment of the electrode) on the partial in- 
activation of the carbon electrode was studied. From the figures 

it can be seen, that the potential of the upper and lower niveau 

of the curve, corresponding to the active and partially inactive 
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Certain Features in the Cathodic Reduction of Chromic Acid on a ; 
Carbon Electrode. 


condition of the electrode, as well as the duration of the active 
state are dependent on the composition of the solution. The in- 
fluence of identical components of the solution on the potential 
of the active state and on that of the partially inactivated elec- 
trode is differing. In particular the effect of an addition of an 
indifferent salt to a highly concentrated solution is falling in- 
to the eyes. The salt instantaneously shifts the potential of the 
partially inactivated electrode to the negative, whereas the poten+ 
tial of the active electrode is very little affected. An introduc- 
tion of three-valent chromium, even in }high concentration has 
practically no influence on the partial inactivation. An addition 
of chromiumsulfate in high concentrations, however, shifts the po- 
tential of a partially inactivated electrode. This is apparently 
not connected with the presence of three-valent chromium. A simi- 
lar shift also takes place in highly concentrated solutions of sul- 
phuric acid and chromium acid. These effects detailed here are to 
be considered as a check of the electrochemical reaction and not 
as a change in their nature. The experimantal results obtained here 
contradict the conception, that the check is produced by the for- 
mation of a diaphragm consisting of compounds with small solubility 
Card 2/3 of the three-valent chromium. It is probable, that the partial in- 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010020-4" 


"APPROVED nes 


FOR RELEASE: 06/06/200 CIA-RDP86-00513R000103010020-4 


Srey 
Fae = 8: 


20-3-41/59 


Certain Features in the Cathodic Reduction of Chromic Acid on a 
Carbon Electrode. 


activation is connected with a modification of the state of the 
oxyde layers on the surface of the electrode. Several facts sper 
in favour of the concept, that some forms of the surface oxydes 
correspond to the active condition of the electrode. They vanish 
during the cathodic polarisation and reappear during the soft ano- 
dic polarization of the carbon. The phenomenon of partial inacti- 
vation of the carbon-electrode can be explained as a modificatic: 
of the electrochemical mechamism of the reaction of ion-reduction 
of the 6-valent chromium into three valent chromium. This transi- 
tion takes place because of the modification of the oxyde layers 


on the electrode surface. Phenomena of the same qualitative cha- 
racter were observed on inert platimum and gold electrodes. There 
are three figures. 


ASSOCIATION: State Union Scientific Research Carbon Electrode Institute. 
(Gosudarstvennyy soyuznyy nauchno-isslecovatel'skiy elenento- 
elektrougol'nyy institut) 


PRESENTED BY:Frumkin, A. N., Academician, Feb. 11, 1957 
SUBMITTED: February 5, 1957 


AVAILABIE : Library of Congress 
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90V/20-128-3-39/58 
Mendzheritakiy, E. A., Bagotakiy, V. S. 


E: 06/06/2000 CIA-RDP86-00513R000103010020- 


healer 


Equilibrium Conditions on a Zinc. Electrode in. Alkaline Solutions 


Saturated With Zincate 


(ean Akademii nauk SSSR, 1959, Vol 128, Nr 3, pp. 575-577 
USSR 


In spite of many investigations, the type of solid end prod- 
ucts (whether zino hydroxide or -oxide formed in working 
the solutions mentioned in. the title on the zine electrode 
has not been precisely determined (Ref 1).. The conversion 

of primarily separated modifications of zinc hydroxides in 
stable forms causes an "aging" of the zincate solutiona by 
impoverishment in zinc iong. A publication survey .showa 
(Refs 2-5), that individual investigators disagree with 
respect to the value of the free energy of the. stablest 
@-modification of zino hydroxide. To determine this. problem 
more precisely, the authors measured the electromotive force 
(emf) of the chain: Zn, Zn0.aq(KOH + zincate)Hg0, He at dif- 
ferent alkali concentrations. In the case of formation of 
zine oxide on the discharge of such an element, the eleotro-~ 
motive force (emf) must be independent of the concentration 


CIA-RDP86-00513R000103010020-4" 
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of the alkaline solution according to the equation 

gn + HgO —> ZnO + Hg (1). If, however, zinc hydroxide is 

formed (2), the emf of the chain is pound to decrease with 

the increasing alkali concentration since the water activity 

falls. Principal attention in these experiments was paid 

to the maximum approximation to the state of equilibrium. 

In preliminary experiments it was found that the emf of mer- 

curic-oxide elements is fully stabilized 2-3 months after 

the preparation, and remains practically unchanged during 

the subsequent 9 months and more. A partial additional charge 

with an elimination of 10-15% capacity of the element great- 

ly acoelerates the stabilizing process of the emf. Here, the 

solution is particularly saturated with zincate, and the 

solid phase falls out. Figure 1 shows the dependence, found 

in this way, of the emf on the alkali concentration in the 

KOR-solutions saturated with potassium zincate betneen 0.6 

and 12.5 n. I¢ shows that the emf is constant between 0.6 and 

4.5 n, and amounts to about 1.344 volts. This value approximate- 
Card 2/9 ly corresponds to the data of reference 2 for € (Zn (0H) 5. 
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From the emf value of 1.353 volts in higher-concentrated solu- 
tions, the value of thg free energy of the zine oxide at 
25° follows, i.e. AF ono -76.4 + 0.1 keal. The difference 


of this value by 0.35 kcal as compared with V. Latimer 

(Ref 4), is essential since it yields a vatue..of the free. 
energy of the transition of the gino. hydroxride_into zinc . 
oxide AF = 90.5 keal instead. of -0.15 keal...The. sign. .of 
this new value is undoubted, and gives.proof.of a high thermo- 
dynamic resistance of the zinc oxide.in diluted solutions 

(at a water activity = 1). The.above conclusion. stating 

that, under equilibrium conditions, zinc .oxide,. not zinc 
hydroxide, is formed, is also confirmed by. other. experimental 
results. The temperature coefficient of the emf measured 
amounts to 0 + + 50°C + 0.00004 volt/degree. There. are 1 
figure and 8 references, 3 of which are Soviet. 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut istochnikov 
toka (All-Union Scientific Research Institute of Sources of 
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8/020/60/132/03/42/066 


AUTHORS: Popova, T. I., Bagotskiy, V. S., Kabanov, B. N. 


TITLE: Anodic Passivation of Zine in Alkaline Solutions 
pt ae aN 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 3, 
PP. 639-642 


TEXT; It was the aim of this paper to investigate the influence exerted 

by the adsorption of oxygen and by the formation of an oxide film upon 

the passivation of zinc. The anodic behavior of Zn was investigated in 

KOH by means of oscilloscopic recording of the potential - time curve 

g(t) at constant current density 1 on a rotating disk electrode. Soaea® a 


ait, was determined (Qiass is the amount of electricity necessary for 
passivation, t. is the time up to passivation). Fig. 1 shows the diagraz. 
ae = f(i). At mean current densities there is a linear dependence 
between eee and i. In the case of 4 being low, a ass becomes dependent 
on the rate of stirring, and in the case of a very low i and a high rate 
Card 1/3 
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of stirring, no passivation occurs. From these results as well as from 

the anodic polarization curve (Fig. 2), the curve of the increase of the 
potential after 60-min passivation and after switching off the anode 

current (Fig. 3) as well as from the dependence of the dissolution rate e 
of the passivated electrode on the speed of rotation (Fig. 4): the authors df 
draw the following conclusions: The dissolution of zine depends on the 
dissolution rate of the zinc oxide (and peroxide). As passivation occurs 
already at potentials (-1.1 to -1.0 v), which are more negative than the 
reduction potential of the zinc peroxide in the oxide film, passivation is 
primarily based on a change in the concentration of KOH and the zincate 
retarding dissolution in the liquid layer near the electrode. The forma- 

tion of the oxide film is a secondary process. There are 4 figures and 7 
references: 4 Soviet, 2 German, and 1 Indian. 


ASSOCIATION: Institut elektrokhimii Akademii nauk SSSR (Institute of sane 
______Blectrochemistry of the Academy of Sciences, USSR) 


PRESENTED: January 25, 1960, by A. N. Frumkin, Academician 
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SUBMITTED: January 11, 1960 
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OSHE, A.I,; ASTAKHOV, I.I,; NIKITINA, Z.Ya.; REZNIK, 1.F.; BAGOTSKIY, V.S. 
Change of the structure of a negative electrode in a silver~zinc 


storage cell in operation, Zhur.prikl.khim, 34 no.10:2254-2260 
0 ‘él. . : ‘ (MIRA 14:11) 


. le Institut. elektrokhimii AN SSSR i Veesoyuznyy nauchno-issledovatel'skiy 
_ institut istochnikov toka. 
(Electrodes ) 
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IOFA, Z.A.; KOMLEV, L.V.; BAGOTSKIY, V.S. 
<ceeee '-—-—————- 
Hydrogen overvoltage on a zine electrode in alkaline 
solutions. Effect of the concentraticn of a potassium 
hydroxide solution, Zhur. fiz. khim. 35 no.7:1571-1577 Jl. 
'61. (MIRA 14:7) 


1. Moskovskiy gosudarstvennyy universitet im. M.V¥.Lomonosova 
i Vsesoyuznyy nauchno-issledovatel'skiy institut istochnikov 
toka. 


(Hydrogen) (Overvoltage) 
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OSHE, A.I,3 BAGOTSKIY, V.S. 


Mechanism of the cathodic reduction of zine oxide phase layers 
on a zinc electrode, Zhur. fig. khim. 35 no.7:1641-1642 Jl 
‘61. (MIRA 14:7) 


1. Institut elektrokhimii AN SSSR, 
' (Zine oxide) (Reduction, Electrolytic) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010020-4" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86- wideandnnaeebe betel 4 


Seis EES eT ci peal ngtss SS SRS 55S Dee PE PRS RE SE aaa opie rte: Aeeiieiear teen aet aces paranaies = 
MR tee ee ee Oe Bie ee are ne Tersagen hind teri te, BeBe Ee eS a = 


8,/030/62/000/007/002/004 
1048/1248 


AUTHORS; Bagotskiy, V.S., Doctor of Technical Sciences, and 
Frumkin, A.N., Acdemician 


TITLE; The problem of direct conversion of chemical energy 
into electrical (energy| ; 


« 


PERIODICAL: Akademii-nauk.SSSR, Vestnik. no. 7, 1962, 19-32 


TEXT; © This reviews the history and the state of development 

up to 1960 of fuel cells and other electrochemical current gene- — 
rators. Their operations are briefly discussed, the emphasis ‘ iJ, 
being on weight vs. power output considerations. The use of Tuel- - 
célls is preferred for long times of operation (20 hrs and over), 

put conventional storage batteries (e.g., lead or Ag-Zn accfgumu-.. 
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The problem of direct.... 1048/1248 


lators) are superior for short-time uses. Althoush available 

fuel célls have a weight of 35-70 kg./:w. output, cells weighing 
15-20 kg./*w. could be developed the lowest possible limit being 
6-10 kg. /kw. Future applications envisaged are in city transport, 
for military purposes (due to quietness and absence of smoke}, and 
in srtiticial earth satelites and space rockets. <A Scientific 
Council for Fuel Cells, eassocinted with the USSR Academy of Scien- 


ces, has been set up in the USSR. The article is based mainly on 
western Sources. There are 4 figures. 


on 
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AUTHORS: Popova, T. I., Bagotskiy, V. S., and Kabanov, B. N. (Noscow) 


Anodic passivation of zinc in alkali. I. Measurements at 
constant current densities 


Zhurnal fizicheskoy khimii, v. 36, no. 7, 1962, 1432 - 1438 


Phe potential-time curves for rotating zine anodes were oscillo- 
praphically recorded in 0.1 - 1 N KOH at 60 - 5000 rpm, 20°C, and current 


densities, i, of up to on ma/om?. The curve nee showed three sections 


Between 10 and 200 ina/om* , the total amount of electricity required for ae 
passivation rises linearly with i, and is not affected by changes in the 
rate of stirring; at i > 200 ma/cm2, Qoass becomes independent of i and 


reaches a limiting value which is independent of the stirring rate but 


diminishes with decreasing alkali concentration; at.i<10 ma/em?, Qoass is 


larger than would correspond to a linear relation between Qass and i, and 


the stirring rate affects Q see* Conclusion: At medium and ek i, the 
Card 1/2 P 
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passivation time t, of the zine electrode is shorter than that required 
for establishment of steady-state diffusion in the pre-electrode layer of 


the solution. °ass becomes dependent on the stirring rate only if the 


passivation time is equal to or greater than this period. This holds for 
small current densities and high stirring rates. The linear dependence of ee 


Tree on iis attributed unsteady diffusion near the electrode surface. 
i? . ‘ — 


This changes the state of the electrode surface and retards the dissolu- 
tion rate of Zn. In dilute solutions, So» the amount of electricity ex- 


pended on vassivation at high current densities, reaches a limiting value 


of 1 mcoui/en, which is equivalent to an amount of oxygen or oxide which 
does not form a complete single layer over the zinc. There are 5 figures 
and 2 tables. 
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AUTHORS Popova, T. I., Bagotskiy, V.5., and Kabanov, B. N. (hoscow)- 


Anodic passivation of zinc in alkali. II. Potentiostatic 
and alternating current measurements; charging curves : 


eo 


TITLE: 


: PERIODICAL: | Zhurnal fizicheskoy khimii, v. 36, no. 7, 1962, 1439 - 1444 


avi?: The characterd passivating layers was studied on the example of zine 
in alkali by potentiostatic recording of the polarization curves, recording 
of the activation curves, and measurement. of the impedance of the zinc 
electrode. Results: ‘Zn dissolves jn anodic polarization up to -1.1 v 

(versus hydrogen standard electrode); 0, is liberated at potentials > + Oa 


The form of the polarization curves is independent of the’*KOH concentra- ~ 
tion, but the dissolution rate rises with concentration. When the stirring 
rate was increased from 6 to 83.5 r/sec the rate of dissolution in 95 N KG 
dncreased 2-3 times. There is a linear dependence ‘between i (ma/om*) and 
os (q = angular velocity of the rotating anode). If the zinc anode is 
passivated at potentials more positive than -0.3 Vv, activation is retarded. 
After 60 min passivation at -0.2 or +0.4 v (i = 0.03 ma/em*), Q was 0.2 or 
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1.4 meoul/em*, respectively. The appearance of a “limiting current" and 

its Genendence on concentration are attributed to the limited chemical 
solubility of the dense passivating film. The dependence of the limiting 
current onlagis due to the effect of the zincate ions on the solubility 

of the film material. The formation of phase layers, apparently contain- de 
ing zine peroxide, occurs at more positive potentials than the minimum 
passivation potential, i. e., on already passivated zinc, There are 7 


figures. 
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MENDZHERITSKIY, E.A.; BAGOTSKIY, V.S. 


Kinetic hindrances in the formation of a new phase in the 
cathodic reduction of some metal oxides, Dokl, AN SSSR 142 
no.1:127-130 Ja '42, (MIRA 14:12) 


1. Vsesoyuznyy nauchno-issledovatel'!skiy institut istochnikov 
toke. Predstavleme akademikom A.N. F 


(Metallic oxides) (Reduction, Electrolytic) 
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"Some Characteristics of the Reactions of Oxidation of Organic Compounds 
and of Oxygen Reduction on Platinum Electrodes." 


Report presented at the lsth meeting CITCE, Intl. Comm. of Eledrochemical 
Thermodynamics and Kinetics, Moscow, 19-25 Aug 63. 
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TITLE: Porous electrodes operating under diffusion type reagent 
feeding Conditions - : 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal 


TEXT: Here the work ‘of Porous electrod 

polarization- and Chmic losses in an e 

other papers’ (0. 5. Ksenzhek, ZhFKh, 3 

L. G. Austin, Symposium on Fuel Cells, 

‘Petroleum Chemistry, Am. Chen. Soc., Electrically 
neutral molecules are assumed t¢ the ions of the 
electrolyte as the second... 
electrode-electrolytic chamb | usion, the ions by 
diffusion: and migration in ¢ i j electrodes, 

further assumed that the mix 

concentration much exceeding 

Thus the Conductivity of the mi i » and’ the 
potential developing through cted. In 
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abdordandé with Ya. B. Zel'dovich (ZhFKn, 13, no. 2, 1939) the 
expressions 5s 


- RT © ae 
OS GE ip EG OS 


npea 


| V—A ch [57a aren Be) 
x V 


=i — (31) XO 
ae 2aK a 
Qune a : 
+ a In(Q'+ Va “A } a1 4 oe 
beth go We E | | (32) 
ay *z Ay chy < Ya. Thich Vor |: “, 


for distribution of 


polarization and 
porous electrode are 


of the current over the depth of the’ 
obtained by exte 


nsive calculation, Here are 


: | 
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nek : ; F (25) ; 

| ' EK (4, - -) — te etna +1 — [Kylnzy +1] - mA 
nna | ee ee em a 
- 2 [Kying,— 1] 8 (Kin) (26) © 


St EV OSH. os 


ay 
a 


C= 


K = $0, A= To/Ty agit? Rg is the effective resistance of the mixture in 


rae . . 
the pores, F the Faraday number, the thickness of the diffusion layer at 
the frontal area of the electrode, 6 the electrode charge factor, I, the 


effective exchange current to the porous electrode, Ata ‘characterizes 
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the relation between polarizability of the electrode, the limit value. 
of the current and the effective resistance of the mixture, There ig: 
1 figure, - ae - : : 
ASSOCIATION: - Energeticheskiy institut AN’BSSR, g. Minsk 

(Power Engineering Institute AS BSSR, Minsk) 
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PITLS: | a The ‘efficiency of. porous - electrodes lear ‘diffusion 


feeding of ‘reagent... 
PSRIONICAL! Inahenerno=fiuicheskiy zhurnal y | v. 6; no. z, 1963, 69 - 80 


TEXT:. The efficiency. of a porous, electrode was defined: by. be G. Austin 
(Symposium on Fuel. Cells. ‘Chicago. Meeting, ‘Division of Fetroleus 

Chemistry, Am. Chen. Socs y- September. 3 - 8, 1961) and 0. 3- Keenshek 

(ZhPKh, -36, no. 35- 4962)< Working on thie hasie,, the authors derive two 
“particular solutions for’ ‘amall and: large polerization’ nPeas “of an. elec- 

trode to their eyuations~ —~-). ve 


caavfeoo| g 6. fe a (2) 
Dapea 


a sea vac | GD) 


and 


for the geneva case ‘rein, “fo. 23 1963). In the first case, equetion 2) 
is eae and the” dimensionless concentration o is: oe vy 
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distribution ‘is tiven by. ° ‘ 
: = 1 8. ee i . 
the polarization aistribution and the ourvent tistribytion are given: by 


; : t (17) 
at| =) ja, vO” ef v8 eth Tal 1 - 
a ro 


becewiee i . a a . | v | 
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age 
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The efficiency of porous... © 8104/7186 
for small polarization areas is derived. In‘ the case of large polarisa- , ; 
tion the éfficiency is oh 15 = (24). (21) ‘and (24) are anslysed in 


detail. cM is the reagent volume concentration, w = n/R5b5 ‘is the dimen- 


sionless polarization, and R ig the effective resistance of the electrode 
filled with operating mixture ,. neeq, 13 the dissipation factor, and Y¥ @ parameter y 
characterizing the relation between reduction of the transfer in the , 
diffuse boundary layer and the reduction of the trany fer in the electrode. . 
There are 2 figures, ph PES, A ide 7 a 
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TITLE Operation of porous | electrodes under. condi tions of forced reagent ewesly . 


TOPIC! TAGS: 1 porous aes ‘foresa: at surly, polalzation, - eleotrochienis ; 
try, electrochemical reaction, mass, transfer . : _ 


F TRACT: A solution was found for the problem of the ddetribution | of an. alasiros! 
chemical process: over the depth of a porous electrode of finite thickness under con 
ditions, of forced reagent supply. The mode of forced reagent supply is indicated. 
or cases where the rate of an electrochemical reaction and the speed of all elec- 
trode “processes are governed by the mass~transfer rate. ‘Two alternative forms’ of 
‘reagent: “supply to the- electrode were- -considereds- from. the front. and- fromthe. dack.. 
‘Corresponding “expressions” ‘ere obtainer for the ‘distribution of. polarization; curr nt 
a reagent concentration over the depth of the eleotrode. - It was- shorm that the: 
inst. alternative, supply of reagent from ‘the front, results in a. ‘decrease in pole 
gation, as compared with ‘the second, The gain in polarization was estimated. 2: 
These: conclusions apply only to. the. een of a al en ead art, has 
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Ls POURCE: Elektrokhimiya, v. 1, no. 8, 1965, 968-974 
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- {ABSTRACT: The diffusion of hydrogen (produced during chemisorption of formic acid 

iand formaldehyde) through a palladium membrane was studied. It was found that the 

-' jactivity of the palladium membrane depends to a significant extent on its pretreat- | 
iment. In this work the membrane was heated in an oxidizing bunsen burner flame, 
-/ washed with 1:1 HCl and twice with distilled water. After pretreatment the membrane 
~". Iwas tightly mounted between the ground surfaces of two different cells. When the r 
icells on both sides of the membrane contained the same solution, the potential dif- :. 

7 ‘. | ference did not exceed 10 mv. Formic acid or formaldehyde was introduced into one 
-.. jof the cells and the potential shift was recorded on both sides of the membrane ‘on 
~ |two $1-19 oscillographs. It is believed that the membrane potentials on both sides |. 
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_ {are controlled by the equilibrium between the adsorbed hydrogen and hydrogen ions 
jin the solution: — ee a ge : 
: es ae Hops * Hogg #H + ce 
!Electrooxidation|of formic acid'Jand coisiicidshiidel ccna a palladium membrane was ° ; 
_jstudied. On the diffusion side the membrane was anodically polarized by an elec- | 
..., {tronic potentiostat, usually at = 0.6 v. When there was no organic substance on © 
“ {the contact side of the membrane a weak cathode current was observed in the dif- | | 
fusion side of the cell. When the organic substance was introduced into the solution 
on the contact side of the cell an anode current began to flow through the diffusion - 
side of the cell. When this solution was replaced again by 7N KOH or 1N H280, with~ 
out the organic substance, the diffusion current dropped to zero. This behavior was 
reproducible upon numerous. trials (see fig. 1 of the Enclosure). The anode current |.- 
ain the diffusion part of the cell which occurs in the presence of organic substance : 
jin the contact part of the apparatus results only due to ionization of hydrogen 
~iwhich diffuses through the palladium membrane. It is shown that the occurrence of re 
{hydrogen on the diffusion side of the membrane is explained only by the dehydrogena~ 
_|tion of formic acid during chemisorption on the membranes It is shown that the oxi- 
' |dation. current through the membrane is determined by the rate of formation of the 
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jadsorbed hydrogen and competition of relatively fast ionization processes of the me ie 
jadsorbed hydrogen on the contact side, absorption by palladium and diffusion to the: 
ee jother Side. The following general Scheme is proposed: i i. 
ie ae ~: red : ~ 
a ae _ oe .. dehydration. ,¢ ; t2 ; : 
if os HC eration | enc VES. i : 
ii pe : OH fast Mast boon 2. 0, w 
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side of the membrane upon introduction (+) 
and removal (+) of formic acid (a, b) and: 
formaldehyde (c) on the contact side of 
the cell, fe 
a) 1--0.9 N H2S0y4_1.8 M HCOOH, $= 30 i 

; 2-~2.5 N KOH+ 3.4 HCOOH S ies 

''b) 0.1 N H2SOy+ 2.8 M HCOOH S=10 yp. | 
c) 5.4 N KOH+ 3 M CH20 ~  §6= 100 pw 

; -6=30.y 
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a SOURCE: Elektrokhimiya, v. 1, no. 10, 1965, 1235-1244 


TOPIC TAGS: electrode, electrolytic cell, cathode polarization 


_ ABSTRACT: The article treats the subject of transitional processes in porous 
electrodes. A porous electrode is place in an electrolytic chamber which contains 

. the elecirolyte mixture, along with the reagents and the reaction products. In 
examining the transport stage of the electrolytic process there are considered ony 

' the flows of electroneutral substances (reagents and products); it is assumed that. 
their transfer in the electrode-electrolytic chamber system consists only in 

‘ molecular diffusion. It is further assumed that the concentrations of the ionic com- 
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- : (activation) and concentration boundaries, as well as ohmic losses with a 5mall 
: degree of polarization. Expressions are given for Calculating a number of cha- -; 
' racteristics of the transition process, among them the measured degree of 
' polarization. "The authors take the opportunity to thank L. A, Pott for discussing 
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ACCESSION NR: AP6005751 
Institute of Eiectrochemistry, Academy of Sciences SSSR (Institut elektrokhimii 
Akademii nauk SSSR) under the supervision of A. N, Frumkin, who has advanced a: 
"> several concepts which ate now fundamental in research on the electroreduction of ae 
' Oxygen. In spite of the existing achievements, the problem of cathode reduction =~ [Bet 
: O£ oxygen is not exhausted, there are still many unresolved questions, Still un- i 
‘ clear, for example, are such questions as the mechanism of the heterogeneous 
.! process of the catalytic decomposition of hydrogen peroxide; there is not enough 
' information on the nature of the energy distribution on the surface of solid 
. electrodes, on the nature and forms of adsorbed oxygen with various potentials of 
' the electrode, etc. However, taking into consideration the rapid development of. | oo 
' the theory of electrochemical kinetics and the Progress in the field of experiment« oé 
- al technology, there is firm confidence that many questions unclear at the present : S 
' time will be resolved soon, Orig. art. has: 15 figures and 28 formulas. . ! 
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TITLE: Electrooxidation of ethylene Slycol on a platinm electrode.| I. Adsorption 
of ethylene 8lycol from acid solutions 


SOURCE: Elektrokhimiya, v. 


TOPIC TAGS: ethylene glycol, adsorption, platinun, electrode, anodic oxidation | 
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ABSTRACT: The k 


2, no. 5, 1966, 515-52) 


nation of the adsorbed Molecules. The pro- | 


electrode is represented 
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a ads ats 
HOSH,CH.OH 4 10+ 10—C—c_ oy +411, 
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At temperatures above 70°C, the process of adsorption and jalyavoystntiod is Gpacrened 


by the equation 
v 
. ads. 
‘HOCH,CH,OH —— HO—C + C—OH + 4d 


ional to the volume concentration of ethylene 
glycol in the solution and decreases exponentially with increasing coverage (8) of 
the electrode surface. Under stationary conditions, when 0.1<6<0.9, the adsorption 
of ethylene glycol obeys a logarithmic isotherm. It is concluded that the absorption 
behavior of ethylene glycol is similar to that of methanol.. Orig. art. has: 7 figures, 


8 formulas. 


The adsorption rate is directly proport 
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TITLE: Electrooxidation of ethylene baal a platinum electrode. II. Effect of ‘ 
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ABSTRACT: The effect of the potential of a smooth platinum electrode on the kinetics 
of adsorption of ethylene glycol from 1 N H2S0, solutions was studied. The dependence 
of the steady-state coverage of the electrode surface by adsorbed particles on the po- 
tential is represented by a curve with a maximum lying at potentials of 0.4-0.5 v, 

i. e., in the region of potentials where the adsorption of hydrogen and oxygen is min- 
imal. Measurements at various temperatures showed that the activation energy of ad- 
sorption increases linearly with the coverage of the electrode surface by the adsorb- 
ed particles. It is shown that at 9.60.7 v, the rate of the adsorption process involv-|__| 


541.198 : $41.135.8-183 : 547 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010020-4" 


